(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 10326829 A 

(43) Date of publication of application: 08.12.98 



(51) Int. CI 



H01L 21/768 
H01L 21/316 
H01L 21/3205 



(21) Application number: 09134183 

(22) Date of filing: 23.05.97 



(71) Applicant: 

(72) Inventor: 



FUJITSU LTD 
KUDO HIROSHI 



(54) SEMICONDUCTOR DEVICE AND ITS 
MANUFACTURE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce an inter-wiring 
capacity in film-thickness direction in such region as 
of high wiring density, and to prevent a metal film from 
peeling from an interlayer insulating film comprising a 
silicon oxide containing fluorine, relating to a method 
for manufacturing a semiconductor device which 
comprises a formation process for a multilayered 
interconnection structure. 

SOLUTION: After a silicon oxide film 64 which, 
containing fluorine, covers a wiring 63 is covered with 
an insulating film 65 of Si0 2 , the insulating film 65 is 
polished to be planarized until part of the silicon 
oxide film 64 containing fluorine is exposed, then an 
insulating cap film 66 for preventing moisture- 
absorption such as Si0 2 which covers the exposed 
fluorine-containing silicon oxide film 64 is formed. 
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[HUH] #*Ba»*«<OJg*xaS:^tf**tt:SS«^K 
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6 4 £rSi0 2 ^i: 5 **6*iR6 5 -CSofc^u:, 7 s/*£ 




ta) 



,65 





-61 



(b) 




W^66 



62 

^61 




1 

»«^3. 5£xt<o? y^^^v ±^mtmc& *>m 

t, 

ffflE*fe.«JR © ffi i: WM \C J; o T ft m bfc flfjffi 7 y *f 
is y 3 v»ffc:«£> Jif^ miB7 * y 3 

j; o -c mm%m t , 

6 EX±<z>fS — <&y V = >-SiYt:jBIS:fi»:fi"#-5X 

at, 

JKSr^tafti-rsxst, 

ft:m^±ic, jttjf5S-&o=mx^:7 y^^>y 3^6£ 
Um-RZfim-coyym^^[i/V nyM?: 3 0 0t 

£i±^«as-cr ^-^r s n t * w» t r s» #*i 4 is 
«o**#»B©»i£#«fc. 

ffiiaBa»«r»5xst, 

k.. mis 7 y?R$*r>y ^i^mitmt o , we 7 



(2) 0-326829 

2 

[»*5 7] S9ia*6»tt^f-v^^fll)i*ft^.y 3 vxfi 

--^t5 r. fc fc^*»#iR 6 E*o*a|L#g.B 

70 tt^lc^n^^-S^feBatti:, 

*jE*-oBajB«a-cfifrE7s/*^=ff^y ^^KflsjRSr 

fitlE!Bx^Ba«S««-CfiiiE7y*$*v'y = >-«Mfc;jR_b 
ic^^^L, WE»-oBBi»«*-cmEi6»JR±{c^fiS: 

0] TWEIfeiSJRtt^y ^vK^JR-CfcSwi: 

1 1. ] HSgittdf y -7Wk\$ is y ^Sfhl 
}* is y 3 >-Mf tJR-cfc £ 1 4: S: »» t ^ 6 ft^^ 9 lc 

[»*jbi 2] *»#ats±^»-^Ba»««t*xo 

^ mm-^%mmm^mum-^y ym^^i/v 

ffij Em- © tmmmx- v> yym^^^v^^ 
{tm<o±:\cffi&£'^ «rEKxoBaj»«*"csiiE»— © 
7^§t->y a^ttftiRitcjigjas^, ^.-offiE*- 
xvmx^^s/^^-^y = vKfkJBtjirt^^, mm 

E*^***^«. 

4] itlISfl^7^^f^y nyfOTj; 

Ett^^^^B. *»**tR±^j«SnfcBa*i:, 

50 i%mconmf>mm 



3 

[0 0 0 1 ] 

I SS #®ia^*if^£^ 

Kift jfc ic H "t" S o 
[0 0 0 2] 

n<z>ZL]B.l>fr?rt>tiX^Z> 9 iKfti/pay (Si0 2 ) it 
[0 0 0 3 ] #ad, Si024rJBW*fe*J»fc bT^Wc^ 

s?\ mi o(a) id^-rsHd, f>-y^>-s^ioi ±-c^< 

^ — ^^>^^^f*IE«103 ±[CCVD (Chemical Vep 
or Deposition) td J: *5 cOSi02^104 Sr9||x.H"7 0 0 
0 Aco/?£tdj&gbTia^£ia*6&£j> 0 -eom-^Si0 2 

JH104 cojRffji, iai8?B^ifisv^«-cnaK , y^yy 

IRZlOSitfcJRlOS £#J*.tf 1 4 0 0 0 AcOffStCrS; 
^t§c ^fo^^~RU%~CDSi02^104 y 105 £JiPc*§ 

»J»fcUTfflv^^ 0 roa-S-, ^~^sio 2 mio4 obs^ 
u m—<DSio 2 mo5 9js*iiDai£b^fc* £d*v^ 

[0 0 0 4] &ld, [1 1 0 (b) tC^-T ct 5 td, m~ ^Si 
02^105 5r CM P (Chemical Mechanical Polishing) id 

ioTWSLrspt&te-rs. 3^T®-&u^-<osio 2 

^104,105 IdtfT* — /W06 SrMnU ^^>td, tfT* 
— yM06 ©JKSUdTiN ^/v— W U 
*"7^ T>5=i^A4S^i»«ttldJ: «9 si^^ h aft — 
/H06 SrSa&j&tf:^ ^^|5)cft^ 0 CMPiaot^F 

m-^sxo 2 ^io4 o^^-cn, n-<o 

Si0 2 Jgll04 ^Ba*«a3&5S5v^«"C»±SK * 
«-Cttff<-jafi-fS*»6>T*>e. r*UdJt I? £UfcDDib 
H^-coSi0 2 ^105 l£fc*fcQai&££CSl*£j^lb"C& 

So 

[0 0 0 5 ] r<o£ 5ftXS£ 2ft»>3ig-rfc, Hi 0 
(c) [CtfT £ 5 *z:Ji«jft<z>si02 J; «9 fc3x/l<oBa*S;i 
a 5 ^*£tf,£o Ba««<3*F£3&*«r/J*£ <-f 5fc£(Cii 
JBMJfeiSJBIWWt LtR«$©/J^v^RSrfflv^di 

S~^T-£S 0 #Jx.*2\ 7 ym (F) SrxKfk^y = 
>tc»Lt^^M7 s/ft^y ^> (SiOF) JBIfiR^; 
^^fi<, ro«-*f«r*«Baj»OteJftJKtcSS^"*-5 d > 
t\ BattRBo^F^SfiSrf&jft-rs^t^-C*, 5*/^* 



(3) gfffiW^l 0 - 3 2 6 8 2 9 

oi^Sft^HHSo 

bTfati<i^ 0 ^©K®&»»rSfc«>U:, SiOF 
ja*B#^K* (02) <£>#£E£ii5< U XttSiOFjSJRftld- 
. ^^tfV\ X»tSiOF^^0#9 7°^X-r^. 

[ 0 0 0 7 ] Ld»U SiOF£>fS«*£:3.5 ^TtdbJ; 5 
t"t"Si:Kattd5i«< ftS^T% ?&2rSHdJ:o 
70 T^^KM£$J®ihSd^®£ifd.&S 0 Sfc, -to 
Katilcj:oT*A?SiOFjK=pld$*its J: 5 td&S 

¥7-74245 fcfcora^Sfr-c^-So ::tis^r 

-7CVD^i^V\ v-yn^ (si) KfcLTxh^J. 

^^yi/y^- h (teosk FSRtc hyx 

rtn^^ (TEFS) XttZ^yfbffiSf (NF 3 ) £^Wc 

j^^ii, BasnHissa 5 ^ Ei^rx^^ htfc^av^-fi:^ 

[0 0 0 8 ] HDP (High Density Plasma) - C V D 
©tllW ICjlsfeftJRS: ^fe i tt S i6 O C V D Sffitfc 

s, *^ -eo^m^^^m^-rsTc^td, cmp^ 

^ %<D%>mW>W3&&Wffi h UHDP-CVDt CM V<D 
m^&fr&fc^&k^rTLhtoXh^dK SiOF^r^v^SBa 

mm^i^^t\t-^^[cm^L^^ixv^^\ 

[ 0 0 0 9 ] t^X\ J^Ttd, SiOF$rfflV^»&£>£Ji 

iBW^g*JR^fiS;*'&ldov^^:KM•^S. Hi l 

(a) ld^t*^td, 5^!J=2VS4gl01 9±tdBa^i03 

^ — V ^ U7t^(d , HDP-CVDtdJ:(5 SiOFJjgll 

0 ^m^yt 7 0 0 0 Ac9M£ldfi£gLT-^Ba^l03 S: 

-e^siOFJigiio o^fffi, Bajfteftcoasv^sc-c' 
f±«<, Fteb*z^Tzmm%m^m^mmx'&m ' 

^ <ftSo 

[0010] &fcd, lii(b) td^f J: 5 tdSi0 2 miU 
*ff'J*.tf l 4 0 0 0A^I^:Mt^) o -e^Si0 2 ^ii 

1 ^jSittspifspsacvDib-iosHDP-cvDcoi:' 

*?"o"Cfc«tV\ (if 1 1 (b) iiHDP-CVD?:^^i 

■Cli, Baj»Jbld^ja*^S*iaJK©Dacfbd5HD P J: »9 
[OOli] r©**<£-7t«-t\ * <btd1S^:9Ba^i:^ 



5 

-trt, il 1 (c) {CtfTX. CMPtUoT 
Si02JRlll <9*E&W»bT2p*&ffc-r5o $B- 
StfMfi^BaJR-L^SiOFJRllO j&sstffib*V^J; 5 KWBfi 
&K3£b*ttfrttVj;kfcv\ l r*xi±, SiOFAHno &ftm 

[0012] Hi 2 (a). iC^-f" X 5 \C< Si0 2 JR 

111 JltfSiOFJRllO tCtfT*— /W12 &BBPU £ fct- 
tfT^— ©jSBMCTiN ^Vv— W-Y — 113 £r/&:^ 

(b) ic^r J; 5*— JB©Ba*JB36s^ja*iT/5o 

[0013] 

5 trsttfi] fcr*>t\ Hi 2(b) 

lUot^^s^j^ < jRJs^-^oBa^tis: 

*ffi]OBB*RPfl^**«*J&Si«< b* 5o rtUCi: 

5 , SiOFJRlc J: 5BB*^*^<S**<t^a** 5 *^"t: b 

[0014] r^lC^f It, Si02fll'l 1 1 <Oti*ifr "9 i-Si 
OFJRSrffiv^ 5 r. £ £>ir,£a5. ^rOSiOF^C^^;^ 

(w) %f&mT%^- 1 &nx<bfoz>o b*» 

U SiOFRfcTiN JRt ©ffffi-CJi-^^fe^ffi*!**^ 

X^VjRdSSiOFJRA»fc*lA 5 ^a< SiOF^tTiN JR 

0«#f40fiTH, SiOFJR^OF ^TiN tA5^E-cSJ$; 

[0 0 15] ^7t, j*«£BE*±^^Si02JR<Z>»J-B'S:^" 

tc, SiOFJR4rJ¥< TZ> ^ fc*x.£>tv£ 
36^ rH"t?»itfr^— /wrx'*? hit a 5 ** < fco 

^^^^xte^^b^^-e^^fe.^o 
ft, satt^ftoiSv^ttc^fcttsjRff^isi^Ba^p*^* 

£ <£® Llo7j/ ffWUt is V = >- £ 3 Ji Pfl«6» 
[0016] 

e 3*m?oL&k, mtzy * muftis v ^^mtme 4 



4) ^S¥l 0-326829 

e 

z/v ^i^mtme 4 &wmi'X¥-tB{£'tz>jLUb , mis 
y n ^mitme 4 Atrial y y = vst-fb 

JR6 4itt:»**K ^IS^ 7 = 4 

^ornate ^ y = v^^tc j; o -tjgjs ^ii^i^^ 
sfrfs^y^^r^y 4 £3 o ot 

[ o o l 7 ] JbfEb/tlMIli, l5t:^t^J;5^, 

3 . 5j£iT^n— <^y y^^^i/v ^^mitme 4 a \c 

^-C/y r2 VK>ft:JH6 4 a i^^^^3 . 6 J^±^^ — <0 
^ 7 ^ 1 1 v' y ^ 6 5 a t § II ^ lW 

fE^ — ^^^^"'>y =3>-^ft:^6 5 a ©Sl^bl 

me 5 a^¥±Mt^ii^ fgihft'>4< t tfitr- 
Ie^x^^ s/*^^r^y =>-Kft:JK6 5 a OiitC, Htiia 

m— -ro 5 ®— y = v^tJRt ^ , 
mmm—Ru^m~coy y%^^ y - o ^® 

«H4^&v^tt#*«J; f9 *£*fe*t£* 3/ ^JR6 6 a Srjaft 
-T^Xfii: ?r^"r^ r fc 4rW*fc "f o***K«^»ifiE 

^ 6 6a fiBMfcv'y sVXttaftv'y ^>-o^sicj:o-c 

^■^rs^y =i ^KfbJR6 4a, 65aH0 ot;j^±^is. 

[o o i 8 ] ±iab&ttJH.tt> 16 , E7tcW^-rsi; 
^*^S1S8 1 Ji^BE*8 3 SrfjatSlSi: , 
^^;^3. 5£lT<?>7 y*^*^y =V8M8 4tC£ 
o-C^lf5BS^8 3 fitJE7y*^*r^y = 

fc}±»*!9, mie^s/gR^^r^y n vKftJR8 4 J; 5 fc 

8 5 ttKflsfy n^liZfk^y = v<^iS;*lcj;orj» 
ft-t-SWl-, ffifE7 y *^*'>y = vB8^tJR8 4S:3 O 
5^ [0019] JbKbfc»JHi±, EI 4 (b) tc#'J^-T3 J: 5 



( 

7 

tC, *a»(*S4E6 1 _L<D»— ©BB»ffi*6 3 a tm~?> 

©Ba*Si«i*£ 6 3a -csfria^ ^m^^ v = ^KffcJis 

6 4S:Wv^J.oSiiE7 3/*$#v'y ^>-^6 4 kli&m 

is^ = vKfbjR6 4±tc?gjas*L > iises 

-^Sdiffl^6 3 a"CfflE*6«JW6 5_hlC710J*S*V 1. 

So 

• [0 0 2 0 ] ±Eb*:»JKW\ M 5 (c) lCW^"T5<t 5 
tC, M#lte6 1 ±^«— ^ia*«*6 3 a tfr^ 

ffij»IH«6 3 b^^-ett^S^EiKe 3 t, miE 

»-®BBi»««6 3 a fcSfrlB*-OBa*««6 3b©f1l 

EBBS* 6 3 ^§5f-^7^^t'>y = >«{t:JR6 4 

afc, ffiE«— ^BBi»««6 3 a -CffiBSB— 

ir>y =3^BSfl:jR6 4 a SrWi^oBiiE®— 

3yff|:JR6 4 a J;H7 y S^*** 5 ^*^* ' 
-®7^§fi/^yW6 5a^ MfSfg— COBB 
M«6 3 aT^taffl-CO^^^y 3VS6^K6 

5 a^ilcjjgjS:*^, S9E»— ^^ysR'&^r^y 
{^6 4 a c^JblcjgjftSiT,, J.oBiJE»— XtfSB— 

£ !9*5B6«fifflO*fe«i4^'Y2/^R6 6 a t^ftor 

3. 5&T"e*>*- Sfc, *}E«-^ 

*>5r t SrWIfttr*. SfeK, fi9E«fe»f4^r"-Yy7°JBi 

6 6 a it, s^y ^^gKfcJRXfiv-y a^afbJR-cfcsr. 

[0 0 2 1 ] ±ELfc¥*#2S«U:*5l^ fi5E**# 

fe^suoBa*ft35 s ^ja*nsr t*»»t"r5o & 

B£j»SrBl5 7y*^*^y ^vK^JR (SiOFJR) £ £ 
[0 0 2 2 ] Lf:^oX, SiOFiUlii, *ft*JRi: #6Stte^ 



5) 4#fH!¥ 10-326829 

S 

t\ «BB*6«flll-fi*SSiOFROJBIffoSi]-&Sr^:f < L- 

rBa«rfl^*****aa*wicfftss^"c# s Q 

[0 0 2 3 ] S^t-* JinB*6*«*r¥JBXtta»^SiOF 

t£^^ y ^IRl-J:oT^d^osi0FJRo*»KiRd5j& 
■tr&^5o «P*Jift»JRSr*fi8:"rssiOFK^±lc 

[0 0 2 4 ] SiOFJR3&s*ii«5t^4i'&^. *_L 

<osiOFjR^;^^*Jt£'>&< Ltv^^t, t^t 
±©SiOFJR^J:oT^^^fc^*»^KiRd 5 ffl3ftiJ**^- 
So ^o*_hosiOFJR«rWBf"*"5 r i: i:^t 

SPBJ(6»«tc£at>5i«R«^^SiOFJK^JRffS:9f < bX 

v^so-c, Ba«w©**sa^sa*w*<£**^s:^it6 
^-rso 

[ 0 0 2 5 ] 

SBa*lJi^J*£K^£iWK* *3§K^)BMte«JR^JS; 

f CSffi t ^ W«f XV C V Dgf t E C R (E 
Iectron CyclotronResonance) - C V D$£S<£>*jS£>1& 

a jr ^ ^ « ^ <o - #j «: k m r s o 

5^ [ 0 0 2 6 ] ¥tT^^M7°^ CVDSt 

Wi7°7X-7CVDgt^Witfe5o 
7 e 7X-7C VD3S«IC*5V^t:, ^^^^fc^J^^l^^ 

'tfO.OlTorr-CfcS. SJSS 1 ©rt«5"Cf±, ¥%£&$=-^ 

m@4 tC3^r^i bf-^gt-^, M^lSwi:^Wx^ 
Ptttl-fS^^ ^3/ KSd^BBSS^rv^-So ^->^r 

fil 3. 5 6MH z <Oi^JSJ&^M6 «^t!/^ ( 
[ 0 0 2 7 ] ^fz, JRJSSI rtXtt*— Ottffi4 0TlC 

^^^Bafismri^Sa wniat 

*1 0 $r^rU"CC2F6^>'^l 1 d 5 *Sc**T/Tl^T, C2F6 
[0 0 2 8 ] ^J^milCIi, iS5N-^f^tt*&Ba* 



(6) 
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5, S^7^nyhD^ 1 6Rm^m^l 7£ 
^LTTEOSll 8^gji^HtV^ 0 

[0029] TEOSll 8li, TEOS»19 SriRSP 
■T5«*2 0 — y 9*»2 1 j>*<b>&.mi>1Z^V 9 A 

(He) #*«r$S2 0"Ki£ & SB HOjE* 22^t 
L-C*5«5, §ts20rtOTEOSil 9 K 1 7 

5&^L^^TV^ 0 ttt, TEOSSl 9$r»{fc« 

— 1.0kg/cm2 THe^'^fgZ^Saf 1 2 2 9 ^ 
*2 0 rtOjE^tC^oTfeiS* 1 7lCTEOS^l 9*5 

[0 0 3 0 ] fRffr-r;* 7 a— =V h u—y l 6i:j;ot 

WJffii^a/tTEo stS i 9ii, S£flrfSi ert-cSS/ffcSft 

TTEOS^iW. 5 tCH, ^EOSE 

f 23 7P-^yFP-72 4^^Lt 

5*5**8 Sit, He^XcotAlfif H©"7 7 

^ ^ d^if^MEf 8 ^/r Lt^i^g i 

[ 0 0 3 1 ] TEO S^fX^^-Sj[^^^f^^|S^ 8 
^JnlHteii, TEO s#*Of8fls£B&jh^£fc*©fc — 

^-2 6^twtic^ JK3ft#;*tfc*&<ff 8 n t— * 2 
6 Ciot^J^tfi o 0°cicMm^thX^^ o ro£ 5 

[ 0 0 3 2] MU:¥lf^l7°7X>CVDgii: 

iorsiOFJR**«#S4Rw±icj=iS:*-r*»-g'ictt, t 
eos^ ©iiyg £ [^p#tcc 2 F6^r^^t/02^r^ ^^^^ 
l rtuitfejeu S^Sti6iaotf-©i;i4t^ 

[ 0 0 3 3 ] £fc, **#8«w±lcsiO 2 .)KS:?i0JS;-r 6 

U *^Si02iS:*^«r^2tC^-r o 
[ 0 0 3 4 ] 
[*1 ] 



10 



J0 



£0 



30 



40 



TEOS 


30mg/min. 


02 


600 seem 


C2F6 


210 seem 




1 .-BW/cm 2 




B.OTorr 




400t 



[0035] 
1*2] 



TEOS 


30mg/min. 


02 


600 seem 


RF/t«7 — 


1.8W/cm 2 




S.OTorr 


hSJg 


400°C 



50 



[0 0 3 6 ] fejb\ S 1 ©ftftTj*ft£^;fcSiOFJBI©R 
«3Mi3. 6fc&!9, *2^*f*-CjS*$ii:^Si02JH^ 

ECR-CVDSt 

»2@»i*:^KlCBa-r-5ECR-CVD coffin itfe £ e 
ECR-CVDKtt(i7°^;*^3 1 £:&i£^3 2£#U ^ 
^^t3 1 KttW :? t2Ka»2£'ff3 4 Sr^LTW.^ 

[0 0 3 7 ] &i£^3 2cO_h^rlCSdgb/-c^^^ 

yv;>f Ka^fA (MSG) 3 5iaoTMl3 2f^ 
ie^#^^*^-tr^r tlCi ^I3 2(^^7 9 7X 

/7X^g^7X-7x^-it ^^vyuy-r 

[0 0 3 8 ] ifc, ^9^13 1 ftlCli, Si0 2 £/cii 
SiOF©JRfiS:*^fci?)lcSE— <©^X7a— =a> b a — 3 
6, f-^)^f 3 7?:^Ltr;Vd>i3 8^1J 
iX, ^Kl2cD-7X7n-3yhn-73 9, 
#^4 0 S:^Lt»*»4 l iiftfflJixri^c * 

:7 a — richer — ^4 2, f 3^^fxf 43 £r^> L*C is 
y ^ ^j^<^SiH 4 ^ V< 4 4 #*jBt £ ^ £ t> KSiOFOjR 
j£ft£>fc:a&l£5S4 co-^^^n — =1 is y a — 7 4 5, f£4 
4 6^r^bT^^^^^SiF 4 ^^^4 It^Wm. 

[ 0 0 3 9 ] 3fe4b\ SI 1 4 CO-^X ^n — r2 > b a — 
7 3 6 , 3 9, 4 2, 4 5lt, #X ^s:^^J^-r -5 >b ^ 
"CfcSo ^ <btC, ^^^3 2P^-Cit7 0 7X'^^3 1 c^T 

b 4 st^wzri, ^cottcn, ^mte&tz 



(7) 



1 0-326 82 9 



UL 

il^t-; ^4 9tC(il3.56KHzCO]i5^ (RF) «33 
5 0)WStt3*va,»T. RFH&5 0©EnftlK:<fc^X*« 

X(SiF 4 , siH4)©ita*S3|£»»»«w±-cBI*Wtciiac 

>^tc<fc^)SiiB$(Di&g«2 5 o -ctcmmrz. 

[ 0 0 4 0 ] ^U- h 4 8 <DTlStC\zy"7v U>> A F =J 
-f JU (SSC) 5 1 #iEE$ftTtr>T, VfV\sS4 F 
1 «^7Xvt3 l3^fe^»-rS^Xv*» 

CO 04 1 ] i^Cc^3 2 U**^ - 

CC&StfX^BEMUMHT*. ^©ECR-CVD^g 
SrfiHvrsiOFJifcfifcff S^frCD— M£*3K:**U SiQ, 

[0042]-' 
[*3 J 



12 



SiF4 


90 seem 


OZ 


1 70 seem 


Ar 


200 seem 


MSC/SSC 


200A/200A 


^1/- hifift 


200r 




1.8kW 




2.3kW 



[0 04 3] 



SiH4 


77 seem 


02 


1 03 seem 


Ar 


200 seem 


MSC/SSC 


200A/200A 




200X 




1.8kW 




2.3kW 



10 



[0 0 44] CCr, «3©*fl=-CScS3-efcS10f»O 

sn^ts 3.5. <o&fros«3 -tt/csia mvmn 

*«4. 2<tfto/c ftfc. ECR-CVD^^ 



20 



30 



40 



50 



ill *BJ5©ffl5»£w i> r 1 
3, 04K:jjV*". 

[0 045] 03(a) «C7iVr«fc ¥tfWS! 

«) 6 l±CCSiftJ:O^ST*l[!'i»l»«l62*5 000A 
K^T*. Ttfe*^I£6 2<9±tC, * 

(Ti) BS3 0 0A, g{fc^2> (TiN)^£5 0 0 
A, T^S^^A (AT) ^£6 0 00 A, TiN jHi^:5 0 
OAacXTiK*3 0 0AO/?S«c«K:fi6fi-rS. C<D£ 
5&5B©^K& ^GT-~BB©ffiS6 3 
-BBOiBK8 3 K*§l<Pi 
^<^lc^r^7&^i^ieilSK^6 3ai. « 

[0 046]», H3Cb) K^Tcfc^K:, ECR-C 
VD»a€rfflt»r— BSOiBli6 3£H9fcfc©»-<D 
SiOF£I6 4£l 4 0 0 0 ACDJ?* ta&5T£. ECR- 

c v D^g^r^^-r * i , mmm&mmm 6 3a -c«» 
<, (giati!sa««e 3brti»<«c«. c<dW— ©si 
0FflI6 4ii, ±KUfc*3K:^l//cftftK:J:DJSSL/fc 
*>OTA-3"CS|fS*)&S3. 5<tfroTt,*£o 
[0 04 7] -t©ECR-CVDSaiK:J:n«.-((|*|qI 
OI5tillaI±Ora r Ar-f * > K <fc S X v * > o 

iltf>&0 0 c*iCC«fct). ^-Osi0F^6 4©S3^±O^ 
Wi, iKiei»«JS««8 3a'C6 0 0 0Aifll<, i&SB 
*«K<Si«6 3brttl 400 0AgaiJS[<)Q:S. *X 

cc. ®3(c) tc^-r^cc, ±ieC/fcW¥^i^x 

^CVD«K*fflt»T*2©*frT»— ©SiQJB <*U» 
JR) B5*7000A©IBWC»JiM*S. ^©Jg-©Si 

<D±ffiK«Si0FB6 4©BfldIi*«RS*-r-S©r, ffi£tt& 
g?|^6 3 bTOf- 5 ©Jbflffttffi©aa«© 

[0 04 8] S&-©SiQj^6 5^W?^S^7XvC 

— ©Siq,flI6 5£CMPW:J;^-t$fgO"C k 03(d) «c 

OF^6 4SO f ^-CDSiQ t J^6 5) ^-BSCDlc^6 3± 
ffi*»6 9 0 0 0 A<h^c-5ST'¥ia{b-r^ 0 
[0 049] 6 3 br^-CDSiOFj^6 4 

3&Wffl-r$ti*CCtt, 04(a) JC^-TJ:5«C, WW 
177X7CV D«Hfc<fc -^-CSia J: 0 ft -5*-<0l§U» 
tt+ + 9^816 6 * 1 OOOA©JSE3CCj5SSTS. * 
CC, H4(b) fiC^T J^tC, ^— <DSiOFSI6 421^— 
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6 3 a F*3<Z> 1 OOgB^ 6 3 «Z>_btC U y r/^ 7 — J; 

trr*— a- 6 7 5:iat^ ftv.^t, t°r*— a-6 7 p*i. 

MtCfn v or W-Y — 6 8 fc Ulf^^v (TiN 

) ?rx/^^y.y^icJ:otMU ft^tcvDS 
iaot/7^6 9i:^5^v^xf> (w) SrjSib 

6 7<OJ#j£H, i 5 i:*SftE»««6 3 a 0*4 
[0 0 50] ^O^tC, 13(a) ~(d) \ .0 4 (a), (b) 

cojL&Zh 0 1 i£brz:Ji B©iBi»«5ftSrjgj*-f 

Si70^^U S 6>K~JBgoBa«7 0 *«5 IS^i 
<£>SiOFJJl7 l^^fL, oV^-CSIIIOSiOFJ^ 7 l^r§5 
fg~^Si0 2 ^7 2^r^S-T ; 5o ^<£>&l-> fr~£>Si0 2 Jg| 

7 2XO c »HOSiOFJR7 1 ^CMPia 9WBf b"C±P±l 
fttSi £ kKl, ffl.ta fcRfcttb*:* — OSiOFJR7 1 
Sr«5fca&KiSi02«fc *S*^^*6»tt*-Y 3 
?:l*St^<, rtbici:t9, 0 4(c) tc^-TJ: 5*WtE* 5 

eii-c, -mMmm<v&mmT~r%fr, 'tames 

-OSiOFJR6 4; 7 1 a^fttci* £ *tS <e> £ BSJt"T 6 ft 

me 6 £j&^-£-fkl, »-©siOFR6 4o-ffi&X£»;: 
• L^:^ffir% =?^£ b*-;l/6 7^cl£8cV^"CTiN 
ItWKIS'It^, m-OSiOF^6 4 fcTiN JHIfc 
<3®3lFtt£>JS£U:"fiB It, »— <OSiOFj^6 4 fcTiN JR 
" (^If-ffi-CTiN JRd ? *l^jh/-C b£ 5> . 

[0 0 5 2] bd*U *3gJfeJ#ffi"CW:, CMPlCfc&B 

b/cm-^t/m~^siOF^6 4,71 

So *3b\ siOFfli"fcSi02JRk«)«#tti±flia?>-c"i«v\ * 

6 6, 7 3 <Z>Btitff\K7^—;i''?p (^F0^) "C«— Rtf 
m — <^SiO?m 64, 7 1 £ 3 0 0 tfiJL J:^[a.ft"CJD»"r 

vt— b&fT^fc, K— Xtf»-©SiOFJBS6 4, 7 10 

[0053] *-t\ m 1 *»»ffi-c»w b/t fc 

ffitc«fc!9, 15(a) ILtfTZ 5 ic, C/yay8ai6l 
tcsi0 2 J: «? *STtfll6*JR6 2Srj«*"b, ^roiic— JB 
@^S6 3?:Mt^, B<Z>6fi*6 3 ti\ ffi 

SfftK»«*6 3 a fc{&SftE)»ffl«6 6 3 b fc£^-T 
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[0 0 5 4 ] -tr^^, — JBBOffii&6 3iCEC R- 
CVDgfia «9B«^3 . 5 CO^— OSiOF^6 4 a £ 
1 4 0 0 0A^f ^t:l^ff^ 0 rcO^, Id^6 3 
±<Dm— OSiOFjR6 4 a*2, ift^ftBElSMfiSfi 6 -3 at6 
0 0 OAfcSK, i^IE§W6 3bX"1 4 0 0 0A 

ti<^fti)c ^mcm^x, si^ft^ ^t^p 

Si^7X-7CVDgftaotil$3. 6O|I(0 
•70 SiOF^6 5al7 0 0 0 A<£>ff £ iCj^fifc^ bfc Q 

[0 0 5 5 ] Jg — &U^~ (DSiOFJ^e 4a, 65 

a £WBi LX-g g OBB» 6 3 9 0 0 0 A 

^7tB— ^^H — ^SiOF^6 4a, 65a O±tCSi0 2 <t 
"9 <0*fe«tt* * y°JR6 6 a £ 1 0 0 0 A Off 

6 4a, 65a <D^.U^5± fc &«jROJK#l A5^BSlhO^: 

20 [0056] m 5 (d) t^ti; 5 1-, s—^t^m 

-<^SiOFJ^6 4a, 65a Jlt^SS — ^Ifeifttt^r ^ 3/ y*JBi 

6 6 a©5fe-lB^ffi»6 3^±tcy y^^y^— 
7-p^jMtc^o-c^w— v-r-v— 6 st uiftf^^ 

(TiN.) ^X/^^V^taoTMU iV^CV 

D^tcj:oTy°^^6 9t4^^v^^f^ (w) StjS; 
gbfco -^h.fbo^^— v^f- 6 8 fcy°^^6 9ji^i 

[0 0 5 7 ] ^(om^, UfoBf&fatb** y y*mBf&zL 
30 TOXSftfc 5 1 Si ^ 1 LX g 

•TSo EP^^ S-^itt^Y7 7°l6 6 a^±lC-JB 
g«70^IU * fcUl-JiB<Z>BBtt7 0«r«5 
mHOSiOF^7 1 a Sr E C R- C V D3S«rt-Cj*S b, 
oV^X% -eoiitC||Eg^)SiOF^7 2 a Sr^pfT^PtRSy^ 

OSiOF^7 1a, 7 2 a SrCMPICi 9lBLT¥mft 
b/tftlC, m = RX$%m<DSiO?m:7 l a , 72a^m5 

7 3a ^fifc^-t-So 

^ [0 0 5 8 ] £X±CD£ 0 Jfe*JBBB*ft«aftlC*5V^T, SiOF 

JKfc*6»f4*^s/^«r±JBM«*fcbr«iBrs. ^ 

«2HlS*ll8"Ctt, — JSSfc— JlSOffi*6 3, 7 0O 
mic^ja**LSiiP**6»JRS:»— — <^SiOFJR6 4 
a, 6 5 a A> &*JS; bfcO-C, * 1 

M^iT^tKIf^M^fi^«§ r fc ic^ 

So 

[0 0 5 9 ] £fc, 7^Mfi?:iibt^t(ao 
X, JiBBIfe*Rfc*S — OSiOFJR6 5 a comM 

^«:Tttl<£>3S— <Z>SiOFJB!6 4 a ^^tg^j: (9 Lt 
5tf ^6©-C, iBP*jte«JR©*^»iboKfSttHffiT-t-S B 
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*Jb\ SB— &O^~<£>Si0F^6 4 a, 6 5a Sffrii* A 
SiOF^ 6 4a, 65a O JilCjf6^(4^r -V y 7°^ 6 6 a & 
Si0 2 m 6 6 a J; o T ^Vl— W 6 8 £>JR*|*Ui* 

6, 0 7tc£o^Ttft^-f 3 D 
10 0 6 0] 4?\ ^spgs^^x^cvDgfitcj: 
otif 5 0 0 0 AOS1O2 ck 5.*STi&*fejftJR8 2^r-> 

i:#i*ai:tt5-i@©*S8 3 t»«ts. -* 

^^c8 3 b d^&So 

8 2?rl5l- ^SiOF^8 4Sr, ^3<^&^T\ ECR 

-c vDsesic^o-c 21000 AoB^icjas-rs. 

/ta&Kl, — Wt3 0 0t:^Jb^^ST"S— <£>SiOF 
JR8 4&aQ!8rt-5j!^ jRjaSg«(*lT- 3 0 0 °C£A _Ltf>i& 

[ 0 0 6 2 ] 0 6(b) Ul^-r J:51C, Jg-^Si0F 

i84^CMPia «3fltt- jM SCOPUS Z±X'(D 

6(c) S1O2J: 9&£*6Stt**s':/' p JR8 

5 £ WftW-fa-?? ^CVDgttao 2 s>&f*-c 
1 oooA^f :ro(:i 9 M— ^SiOF^s 

[0063] 7> h y y^^^-f — id<t ^m— <^ 

SiOF^8 ARXJ^m^f yfms 5^>~M^^y^^ 

^tt, — ji B^BaflfucK^s trr*— ^8 6 &mm*t 

S.tU, 07(a) tV/t>-;V86^ 

aicfB-ot:^— 7 t triibf (tin 

WoT^7i/88ii5^y^fV (W) Mf L 
7t 0 ^tUtb^^A— — 8 7 k^JPS 8»t^s/^=- 

[0 0 6 4 ] ro^tC, 0 6(a) -(c) tO^fX*!^ 

fiSclU $ ^lC~aS^B£iSR9 0 £?g5ll~ <OSiOFJil9 
l£fi£SU «X©SiOFJBi9 1 SrCMPlCj; 9 

«5fc*nsio 2 j: <otez>m-<vmm&**r<y7 D m9 2& 

&&-p% 9 ZfUCfc !9 0 7 (b) iC^i-J; 5*»rffi*3t^ 
[ 0 0 6 5] £>._b"C, "S«:tia»<0^«#i&Ti-£ 
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tCiifrii*, — /ggcoia^8 3SrSiOF^8 4lCi;otgo 
fctftlC^^SiOFjRS 4 SrWSUTSPiaffcU * £>IC, 

So . 

[0 0 6 6 ] #jb\ ±fSbfc3 0©3£8£^lKt£ib^-t\ 
J0 ^tt^r * y7°JRS:Si02d^^JS:bXV^^, Si 3 N 4 

mi -3 <pmmmki£$:&ffik mim^^<o\tm 

BBi»S*S:fcfcR"t-^K»'tt. -Ji @ <^Ba*S t ~Ji g <£>Ba 

[ 0 0 6 7 ] £f\ 0 1 0 (c) Si0 2 <^^^ 
^^SM^^Sr^-r^^tCov^rB^^^Srl^^, 
itf ^©gi?;l$#MCo k L-tio /^U. 01 0(c) 
CO— iiSOSi02JRtt*4©^fef*Tj5K**^, x^lcosi 
02^»i^2^^(4 : X'^g^^7t^^X'feOo f jR 
. l 3 ©2IJ£*gfl8<o£gff fc 0 l 2 (b) .IC^ Lfc«&*K 
«oBEi»*i^£l»^*fflCo ^^tti'Oj:5^fi . 

[0 0 6 8 ] 0 8 (a) -Cii\ S*^fC 0 Sr l t LfrM 
^coBB^^^it^^br^^ , BB*ISfifcfc<^fi|[d5/hSv^ 
t5i*»*W*Ba»**^&Td 5 *$H-Cv^o ^2^Jt 
^ 9%fe*t{Sv^fiIS:^Lyfc 0 - ^f-, s 

tf, — JIB fcxJBSOBa*Pfl^JBPfl*fe»^o^:a55>d5R 

m^3 . 5 OSiOFA*k>fco-CV^5H3 |^ffi?i0^OS4fcfc 

^SiOFjBt8"4 S:B— 0|6,*f4^^r 3/ 7*« 8 5 19 
fll 5 *-C^)MlC, ±EA s Bt±J U/tm-^SiOFm8 4 

=3r ^ j/y°^8 5 ^^^S^lH^To^y 0 ^ t — b^-h^-C 

[0069] *^>©KiDl^iB^j»'l>Io9^v^««sB^«ofs 

i^^SBa^^^Oia^^^^SiOF^Sr, Si02«^fcttei 
. 6 EiiOKIS^/J^V^iJOSiOFJRlCi 

[ 0 0 7 0 ] «&S£ffi0 11-01 2iaoT^tfci 
^^BSi»RB^*Att:tt 8 8%tte(ctt-<-Cf^^-ofc e r 
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Ulii8(b) Id^-rj: *#ftoBa**BB<z>SSSt 
I14 5 0 0 A-Cfc5. BaiKG>—B^ft: 9 

7 6 0 0Atfc5 B — «@oiajjRfc-jigoBa«I^JR» 

[0071] *bx,.— JiBoBa&fcxiBB^Baauc^ 

y K&KIBSU ^rO^y KU:«S*W;&Q bTBa*BBS4 

2ooKafi*ffilcj:oT^ja**tfc*«BB*a«3t 
[ 0 0 7 2] Hi 0 tC^btf:, Si0 2 <£> & o 

sj^isa^s^ftTo tit ttt, i i-f3^ 

Hfl^gf til 0(c) , (11 2(b) tC^bfc:2o 
o^3feK«^^^^»^aSS*H^fc r: -5, El 9 
(a) iCTF-r*. $tef£9kt>mt>iht£ 0 

[ 0 0 7 3 ] 19(a) Tli, 110(c) <E>X2MfrffttS 

-»-0|SftJ»ffitCJ:S*a»{*:3S«OaSftfcl:dS8 8% 

8 9%t@1^0^m2^|l^^tCit-<-Ci^V^fl^^L 

+$MSTb"tV^V^:: £dSJ!smc#*.e>;h,5o Ell, 
Hi 2 0tt*»^J:S*«flc»«©»f^i*ftlfcr±9 4% 

[ 0 0 7 4 ] £JL±<^rfc^fe, »f^3*K<oas*»*f±B£ 

iM^ft^ay^m, 19(b) n^-r^ic, 

tC2 0 Oiico v^;*^£@^b^t*i&0E&<^&^i- 
_bf5b/•c-/Ig t XJB B^ia^£«i^bTff *?*vCi^ 
So rtuc <fc ^ISilS&oBa^S^^^'^ * 
<oBa*S*J&5^:^v>i:Si^3$Sd5ig< 451 t 
[ 0 0 7 5 ] 

[^o#jIM £jl±a5-<fc<t BB& 
^S^^f^yny^i (SiOFJR) £Si02<£>£ 

«JR£WB bX^tlit: b/t«K:, gfffi bfeSiOFJBtifll ? 
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<dx, siOF^ii:, mmm\c^^xx^t^<D^(o^^L 

o»ild5^SrBSJt"Ct^ ££>lc, SiOFJR<Diff_b<£>j|feiSJRS: 
fclc.to-CJBfHjtfeittiJRlci^SSiOFJRojRJi: 

[0 0 7 6 ] S feic," io<o« BD*fe»JR*:mJl^tt1S«c 
OSiOFJR*»fe»J*b. t htcoMc±.m$:mm'tz> 

5 fc J; oXifseSBaj»ffl«o±^*P**fe»JRl- £«> 
£SiOFJR<3«ff£ffi<D««fc etfH5 D«£ KU: bTBa*l 

[ 0 0 7 7 ] tt^^SiOF^^ 5 "fe-t^ftiiOSiOF 

m<vy ^^t^i^bt^©^$^^< b^o 

SiOFJK©Kffltt*:»*"C, iiBBJfettJKfc b-COSiOFJKo 
[ai©(K*4R«] 

[Hi] illt ^W^I^ffi^lfi^ffifflrSSpfTSPffi 

[12] H2tt, **WO|«6?i0l!6lCl6«-r5ECR- 

[13] l3tt\ #3§ ISSE^1l^*»fleKfiO. 
Ba»*ffi<£>MiSXg*^-r»rffi0 (^1) "Cfc'So 

^ [14] H4ft, ^m<omi mi&Bm(o¥-mwmw:<o 

Ba»*5t^«5SxaS:^'r»rffiH (-^2) -c*>5; 

[15] I5li, #^^Sl2|^m^^*^e<0 
BE««3S^845Sxa«r^-r»fffiHT*5. 

[16] H6tt. *««0»3Ha?g1fiO**ft:3S«0 
Ba*l*i6^»*Xg£^-r»rffiH (^ 1 ) --C&£. 

[17] H7tt, ^B|©l3llWmgiO 
Ba*M*iS^iKSXg«:^-r»rffiH i*<D2) -C&S. 

[18] 18 (a) tt, *^^f 1 -13 HJfe^ffiO 

40 $ S«rtfc«1-S^«>o|giftSS:-C*)5 , 18 (b) fi, 

-?:^feoK**o*iabfcBaj»*is«:^-ria'C4>So 
[19.] 19 (a) tt, ^^pj^m i 3 ^^^McO 

Bai»«5ft^K»fe 2o<ot**WoSWfco»^3SSS:tl: 
R-r5/t*o3SRtt.*-ca>SK 19 (b) li, ^r^P:^ 

[11 0] « 1 0!**W^<t5^*(*:3S«^Baj(»«ifio 

[11 l] »20!**Wtcj:S**ftS6«^Baj»«iftco 
^itxa?:^"f^ffil (^l) T-^So 
^ [112] *2^*W!CJ:5*«*KB^Bai»*it<o 
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6 l -v-L? =3 ^StR , 6 2-T»»8 

6 3 MU<Oiim\ 6 3 a -SieSE»«S, 6 

3b-fi«IISiW, 6 4-«-OSiOFJR, 6 5-f 
-OJte«JK, 6 6 4 a- 

fg— cDSiOF^i, 6 5a -jg- OSiOFJR, 66a O 
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-^SiOFjUl, 7 2-SS — <Z>#fe»«, 7 
^jyT'JR* 7 1 a -HE^SiOFg, 7 2 a — SHHOSi 
OFJR, 7 3a-fl^i^YJ/m 8 1— >y = 
(**#S1S) v8 2-Tttm 8 3--® 

g©S£j»> 8 3a -iK&mnmm&* 83b 

«M£«, 8 4 -flf— '©'SiOF« v 8 5-*— ^Jfe»f4^-Y 
S/:7"JR< 8 6 •••tfT^— 8 8 
8 — 79?,. 9 0 g Offijjfe, 9 1 — COSiOF 
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